Transparent conducting oxides (TCOs) can serve a variety of important functions in thin film photovoltaics such as transparent electrical contacts, antireflection coatings and chemical barriers. Two areas of particular interest are TCOs that can be deposited at low temperatures and TCOs with high carrier mobilities. We have employed combinatorial high-throug hput approaches to investigate both these areas. Conductivities of (r = 2500 !X'cm-' have been obtained for In-Zn-0 (120) films deposited at 100 "C and o > 5000 R-'cm-' for tn-Ti-0 Solid symbols are for data taken using automated combinatorial tools and open symbols are for data taken using a conventional Hall effect probe on individual cut out pieces.
(ITiO) and In-Mo-O (IMO) films deposited at 550 "C. The highest mobility obtained was 83 cm*N-sec for lTiO deposited at 550 "C.
.INTRODUCTION
Transparent conducting oxides (TCOs) can serve a variety of important functions in thin film photovoltaics such as transparent electrical contacts, antireflection coatings and chemical barriers [I] . Two areas of particular interest are TCOs that can be deposited at low temperatures and TCOs with high carrier mobilities. In this study, we report on Solid symbols are for data taken using automated combinatorial tools and open symbols are for data taken using a conventional Hall effect probe on individual cut out pieces.
RESULTS AND DISCUSSION

In-2n-O (120)
For In-Zn-0 (IZO) libraries deposited from ceramic oxide targets at 100 "C in Ar with no post-deposition annealing, a broad maximum in the conductivity with U = 2500 R*'-cm-' is found for x -0.55 to 0.75 in ZndnxO, (Fig. la) . This roughly correlates with the composition range found to be amorphous by the XRD mapping. For higher In content, the carrier concentration decreases (Fig   lb) and for lower In content, the mobility decreases ( Fig   IC) . In Fig lb, the combinatorially measured camer concentration (solid symbols) is determined from the measured optical reflection and transmission spectra as described below. For samples with a composition in the amorphous region, the conductivity is unchanged by . -- can determine the composition dependence of the carrier concentration across an entire fibrary without having to cut the library into pieces for individual Hall measurements (Fig 1 b. ).
In-Mo-0 (IMO)
For In-Mo-0 (IMO) libraries deposited at 350 "C, a maximum in the conductivity with 0 = 1000 CL-'-cm-' is found for -6% MO in place of In (Fig. 3a) . increasing the deposition temperature to 550 "C results in a five fold increase in the maximum conductivity to IT = 5000 !X'-cm-.
This is due to increases in both the carrier concentration and the mobility (Fig. 3b) . In particular, for iMO samples grown at 550 "C, the maximum mobility obtained is 65 cm'N-sec at -4% MO and the maximum carrier concentration is 6.6 x IOm/cm3 at -8.5% MO. In addition, In-Ti-0 (ITiO) has been investigated for use as a high mobility TCO (Fig. 4) . For lTiO libraries deposited at TS = 550 "C, (3 for In-Zn-0 (IZO) films deposited at 100 "C and 0 > 5000 It*'-cm" for In-Ti-0 (ITiO) and In-Mo-O (IMO) films deposited at 550 'C. The highest mobility obtained was 83 cm'N-sec for 1TiO deposited at 550 ' C. Hence, EO films should work well for applications requiring lowtemperature deposition and processing such as TCO coatings onto flexible polymer substrates. Whereas, either IMO or lTiO films should work well for applications requiring a high carrier mobility such as devices requiring optical transparency in the infrared.
